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P  A  R  T  I 


PREPARATION  OF  METHYL  FTHYL  SULFATE 
and 

ITS  USE  AS  AN  ALKYLATING  AGENT. 


INTRODUCTION 


3. 


The  secondary  or  neutral  esters  of  sulfuric  acid,  have  long 
been  kno'm  to  possess  the  power  of  alkylation.     Because  of  diffi- 
culties met  in  preparation       dimethyl  sulfate  (£^3)0304  has  been 
the  only  one  used  to  any  extent  as  an  slkylating  agent. 

An  interesting  problem  presented  itself  in  the  study  of 
mixed  esters  of  sulfuric  acid  as  regards  their  alkylating  properties. 
This  irork  WH3  undertaken  primarily  to  ascertain  the  action  of  methyl 
ethyl  sulfate  ^hen  used  to  alkylate. 

The  preparation  of  mixed  sulfates, although  attempted  by 
several,  did  not  meet  -.vith  success  until  the  early  part  of  this  cen- 
tury. 


HISTORI  C  A  L 

Behrend    claim  3d  to  have  prepared  methyl  ethyl  sulfate 

in  two  ways.     By  the  action  of  methyl  alcohol  upon  the  ethyl  ester 

of  chlorc-sulfonic  acid 

CqHrO  SOoCl  -f  CH-OH  *  3  S-^o  +  HC1 

3  D  6  CH30  3 

and  the  reverse  process  of  ethyl  alcohol  upon  the  methyl  ester  of 
ohloro sulfonic  acid. 

C?H50v 

C"30SQ?C1  +  C2K50H  *    _JS02  +  HC1 

CH3O  ^ 

Behrend  stated  that  when  this  methyl  ethyl  sulfate  was  treated  with 
water  that  the  methyl  group  was  hydrolyzed  off  according*  to  the  equ 
t  ion 

CoH50v  C?H50 

CH3O  ^     3  HO  -f     8     ■  * 

Thus  it  could  'be  concluded  from  his  work  that  the  methyl  group  was 
most  active  and  therefore  would  be  the  one  with  the  most  pronounced 
alkylative  property. 

p 

But  Claesson-  has  shown  Behrend' 3  work  to  be  unreliable. 
Bushong    and  the  writer  have  both  repeated  part  of  Behrend' s  work 
with  the  same  conclusion.     Bushong^  thus  was  really  the  first  to 
prepare  mixed  alkyl  sulfates.     He,  however,  did  not  make  methyl 
ethyl  sulfate  but  confined  his  work  to  the  preparation  of  ethyl 
isoamyl,   ethyl  isobutyl  ^nd  ethyl  isopropyl  sulfates.     In  no  case 
did  he  test  any  of  hi3  secondary  sulfates  a3  alkylating  agents. 
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THEORETICAL  PART 


5. 


I.  Preparation  of  the  Ethyl  Ester  of  Chi  pro -Sulfonic  Acid 

Every  method  for  the  preparation  of  mixed  alkyl  sulfates 

necessitated  the  use  of  esters  of  chloro -sulfonic  acid  (RO'SOoCl). 

4 

fftlles    made  ethyl  chloro -sulfonic  acid  by  passing  ethyl- 
ene through  chloro-sulfonic  acid.     The  writer  did  not  find  this  a 
convenient  nor  satisfactory  method  for  the  preparation  of  large 

quantities  of  the  ester. 

1 

Behrend    found  that  by  the  addition  of  1  mol  of  ethyl  al- 
cohol to  sulfuryl  chloride  (SO2CI3)  he  could  obtain  the  ester  in 

3  5 
fair  amounts.     Bushong    and  later  will  cox    improved  the  method  until 

it  was  very  reliable  and  ^ood  yields  obtained. 

II.  Preparation  of  the  Methyl  Ester  of  Chi oro-Sul fori ic  Acid. 
The  methyl  ester  was  prepared  by  following  the  same  pro- 
cedure given  for  the  ethyl  ester. 

This  ester,  ^s  all  the  others  of  chloro-sulfonic  acid,  v.ras 
found  to  have  a  very  disagreeable  action  upon  the  eyes. 

III.  Preparation  of  Butyl  Zster  of  Chi pro -Sulfonic  Acid. 
In  practically  identical  manner  was  the  butyl  ester  pre- 
pared.    It  was  somewhat  more  unstable  than  either  the  methyl  or 
ethyl  esters  and  on  standing  turned  pink  and  finally  changed  into 
an  oily  substance. 

IV.  Preparation  of  Methyl  Ethyl  Sulfate. 

At  the  time  Bushong  did  his  work*  on  the  secondary  esters 
of  sulfuric  acid  only  the  following  were  known:  methyl,   ethyl,  norm- 
al propyl  and  isoamyl,     Bushoncr  in  his  work  prepared  by  a  new  method 
not  only  di-isoarayl,  di-isobutyl  and  di-ieopropyl  sulfates  but  sul- 
fates in  which  there  were  two  different  radicals  as  ethyl -ieopropyl, 
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ethyl  isobutyl  and  ethyl -isoamyl  sulfates.  He,  however,  recorded 
no  sulfates  with  a  methyl  croup  nor  did  he  mention  any  attempt  at 
their  synthesis. 

Bushong'  a  method  for  the  preparation  of  mixed  alkyl  sul- 
fates consisted  in  the  addition  of  1  mol  of  the  ethyl  eater  of  chloro  ■ 
sulfonic  acid  to  1.5  or  2  mcls  of  the  sodium  alcohol  ate  suspended 
in  li.rcin  or  ether.     He  states  that  "ffh en  absolute  ether  and  only 
1.5  molecules  of  the  alcoholate  are  U3ed  an  almost  clear  solution  re- 
sults after  some  standing".     The  writer  has  been  unable  in  any  of 
his  different  experiments  to  obtain  a  clear  solution.  Furthermore, 
the  preparation  of  methyl  ethyl  sulfate  by  this  method  necessitated 
refluxing  for  24  hours. 

Bu3hons;  in  his  work  isolated  5  different  reaction  products 
namely  (l)  alkyl  ethyl  sulfate,  ROSOg-OCgHs;   (2)  alkyl  sodium  sulfate ( 
R0-S02-0Na;   (3)  a  mixed  ether  R-O-C3H5;   (4)  sodium  sulfate;   (5)  al- 
cohol.    Nece33arily  then  the  yield  of  secondary  ester  must  be  low. 

An  attempt  to  prepare  thi3  compound  with  ethyl  chloro- 
sulfonic  acid  and  absolute  alcohol,  as  described  by  Behrend  ,  result- 
ed unsucc e3sfully; only  higher  and  lower  boiling  substances  could  be 
isol at  ed. 

V.  Preparation  of  II ethyl  Butyl  Sulfate. 

^hen  sodium  methylate  and  the  butyl  ester  of  chloro-sulf on- 
ic  were  r e fluxed  together  methyl  butyl  sulfate     (n^fl^  SO^)  was 
obtained. 

VI.  Preparation  of  Sthyl  Butyl  Sulfate. 

On  very  small  quantities  of  ethyl  butyl  sulfate  were  ob- 
tained from  sodium  ethylate  and  butyl  chloro-sulfonic  acid. 
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VII.  The  U33  of  Methyl  Ethyl  Sulfate  as  ?n  Alkylating  Agent . 

In  the  determination  of  the  comparative  alkylative  proper- 
ties poasessed  by  the  methyl  and  ethyl  group*  standard  conditions 
were  necessary. 

A  lOj  NaOH  solution  of  phenol  (03115011),  in  which  the  molar 
strength  of  the  NaOH  was    .1  mol  greater  than  that  of  the  phenoljwas 
treated  with  di-methyl  sulfate  {C^^  2°^4:  of  same  quantity  as  the 
phenol.     The  percentage  of  an i sol e,  (SgHjgOCHs, obtained,  "by  this  method 
in  two  different  runs  of  varying  quantities  was  found  to  check  with- 
in nine-tenths  of  a  percent,  being  73.8^  and  74.7$. 

The  same  method  was  followed  when  the  methyl  ethyl  sulfate 
was  used.  The  yield  of  anisole  was  found  to  be  5S.7fc  of  the  theory, 
i.e.  56. 7$  of  the  amount  of  CaHKOOH-  was  formed  that  should  be  form- 
ed  if  all  of  the  methyl  group  reacted.  The  yield  of  phenetole, 
C5H5OC2H5, was  13.4$  of  the  theoretical.  Which  means  that  of  the 
total  amount  of  alkylation  done  the  methyl  .-.roup  was  responsible  for 
80. 3$  and  the  ethyl  group  for  19.^.. 
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EXPERIMENTAL  PART 


I.  Preparation  of  the  Ethyl  Ester  of  Chloro-Sulfonic  Acid. 
Two  hundred  and  twenty-six  [{rams  (1  mcl)  of  £03013  was 

placed  in  a  distilling  flask  fitted  with  a  two  hole  rubber  stopper 
through  which  were  inserted  the  stem  of  a  dropping  funnel  and  a  glass 
tube  drawn  to  a  fine  capillary  and  extending  below  the  surface  of 
the  acid  chloride.     The  delivery  stem  of  the  distilling  bulb  was  at- 
tached to  the  vacuum  line  through  a  wash  bottle  containing  water. 
The  air  drawn  in  through  the  capillary  tube  was  first  well  dried  by 
bubbling  through  concentrated  sulfuric  acid.     The  distilling  flask 
was  immersed  in  a  freezing  mixture  of  ice  and  salt .and  absolute  al- 
cohol, 84  grams,   (a  little  in  excess  of  1  mcl)  was  slowly  dropped 
t  hr  ou  gh  th e  s  epar  at  or  y  f unn  el . 

When  all  the  alcohol  had  been  added,  the  freezing  mixture 
wa3  removed  but  the  air  current  was  continued  for  half  an  hour.  The 
reaction  mixture  was  now  removed,  washed  once  with  ice  water  and  al- 
lowed to  dry  over  anhydrous  copper  sulfate. 

On  distillation  under  diminished  pressure,  practically 
all  boiled  over  from  92-95°  at  100  mm.     The  yield  wa3  165  grams  or 
7%$  of  the  theory. 

II.  Preparation  of  the  I! ethyl  "Ester  of  Chloro -Sulfonic  Acid. 
Following  the  same  procedure,   435  grams  of  SO2CI2  and  160 

grans  of  absolute  CH3OH  gave  319  grams  of  CHgOSOgCl  which  was  a  53$ 
yield.     Boiling  point  found  to  be  ?3-75°  at  100  mm. 

III.  Preparation  of  the  Butyl  ?ster  of  Chloro-Sulfonic  .Acid. 
Similarly,  150  grams  of  SO2CI2  and  8  3  grams  of  absolute 

normal  butyl  alcohol  resulted  in  105  f.rams  of  butyl  chloro- sulfonic 
acid  which  was  approximately  55$  of  the  theory. 
 This  ester  boils  at  64°  under  4  mm. 
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IV.  Preparation  of  Methyl  Ethyl  Sulfate. 

In  a  dry  ether  suspension  of  26  grams  of  sodium  methyl  ate 
(ires  from  alcohol)  there  was  added  slowly  90  grams  (1.3  mols)  of 
ethyl  chloro-sulfonic  acid  and  the  mixture  stirred.     After  all  the 
ester  has  been  added,   the  reaction  mixture  was  reflux sd  on  the  water 
"bath  for  24  hours,   filtered  from  the  salt  and  the  ether  distilled 
off  under  diminished  pressure.     The  remaining  liquid  boiled  at  73° 
at  6  mm.    Yield  13.2  gr^ais  or  19. 7f.  of  the  theory. 

Analysis  for  sulfur  by  Carius. 

0.4323  gram  sample  gays  0.7129  grams  BaS04. 

C3H5O N 

Calculated  for      "*         80?  Found 

Sulfur  32.85  22.60 

V.  Preparation  of  Methyl  Butyl  Sulfate. 
Twenty-five  grams  (3  mols)  of  !IaOCH3  when  added  to  25 

grams  (1  mol)  of  But.  SOgCl  in  200  cc.  of  petroleum  ether  and  re- 
fluxed  gently  for  24  hours  gave  a  little  less  than  6  grams  of  pro- 
duct having  a  b.p.  of  100°  at  8  mm.     Yield  approximately  34$  of  the 
theory. 

Analysis  for  sulfur  by  Carius. 

0.4373  gram  sample  gave  0.6096  grams  BaSO,. 

L4 °9°  v 

Calculated  for  ?n0  Found 

CH3O 

$  Sulfur  19.05  19.55 

VI.  Preparation  of  Ethyl  Butyl  Sulfate. 

In  125  cc.  of  dry  ether,   25  grams  (2  mols)  of  NaOCgHs  and 

30  grama  (l  mol)  of  But  OSO2CI  were  reacted.     Only  1.3  grams  of 

0 

product,  b.p.  106    at  6  mm.  -/ere  Isolated  which  corresponded  to 
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about  4$  yield. 

Analysis  for  3ulfur  by  Carius. 

0.3864  .^ram  sample  gave       0.3239  grams  EaGO^ 

0.4038  gram  sample  gave       0.3474  grams  BaSO^ 

C4F9dx 

Calculated  for  SCP  Found 

OgHgO  ' 

f  Sulfur  17.43  12.00 

11.83 

VII.  The  Use  of  Methyl  ^thyl  Sulfate  a3  an  Alkylating  Agent, 
(a)  Alkylation  with  Di-methyl  Sulfate. 

In  a  1/3  liter  round  bottom  flask  were  placed  36.6  grams 
(1  mol)  of  CUHkOH.  19.6  grama  (1.1  mol)  of  NaOH  and  176.4  grams  of 
HgO.     This  mixture  was  cooled  with  ice  and  stirred  while  50  grams 
(l  mol)  of  (CHj)^?©^  was  added  drop  by  drop.     The  stirring  was  con- 
tinued for  5  minutes  after  all  the  (0113)3304  had  been  added.  The 
flask  was  now  fitted  with  a  reflux  condenser  and  refluxed  for  15 
minutes ; at  the  end  of  this  time  the  reaction  mixture  had  separated 
into  definite  layers  of  anisole  and  aqueous  solution.     5fter  being 
cooled  the  anisole  was  separated  and  dried  over  a  little  CaCl  .  It 
was  now  distilled  under  diminished  pressure,  using  a  very  efficient 
fractionating  column. 

The  product  boiling  from  45°  to  55°  at  11  mm.  was  weighed 
and  found  to  be  31  grains  or  73.8^-  of  the  theory. 

The  above  run  was  repeated,  using  one-half  quantities. 
The  anisole  thus  obtained  amounted  to  15.7  grams  of  74.7^  of  the 
theory. 

The  anisole  from  both  of  the  above  runs  wa3  found  to  have 
a  b.p.  of  152°  at  748  mm.  which  conformed  to  that  given  in  the  lit- 
erature. 
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i'o)  Alkylation  with  Methyl  Ethyl  Sulfate. 

The  s am 3  procedure  ^as  followed  as  described  under  tre- 

C3H50v 

ceding  part.     The  quantity  of  SOo  was  37.3  crams. 

CH30  "  * 

The  yield  of  anisole  wae  11.4  grams. 

The  yield  of  phenetole  was  3.3  grams. 
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S  U  U  M  A  R  Y 

Methyl  ethyl,  methyl  "butyl  and  ethyl  "butyl  sulfat.e3  were 
prepared  from  the  esters  of  chloro-sulfonic  acid  and  the  sodium  al- 
coholat  S3. 

The  total  ^lkylation  which  toolc  place  -hen  methyl  ethyl 
sulfate  was  U3 ed  as  an  alkylating  agent  showed  that  the  methyl  group 
•vas  responsible  for  80.3$>  and  the  ethyl  group  for  19.8fb. 
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P  A  R  T  II. 


ATTEMPTED  STOTHESIS  OF  THE  p- ETHYL  OLYCOCOLL 
ESTER  OF  THE  ETHYL  ESTER  OF  PARA  TTITRO  BENZOIC  ACID. 


INTRODUCTION 


13. 


Much  interest  has  been  evidenced  of  late  in  the  relation 
of  physiological  action  to  chemical  constitution.  Particularly 
have  investigators  been  attracted  to  the  field  of  anesthetics. 

Novacaine  (procaine)  which  has  the  formula  (para)- 
NHo-<^-C00CHoCHo-:J(CoH(-)o.HCl  has  been  found  to  be  a  powerful  an- 
esthetic  and  much  less  toxic  than  cocaine.     But  as  novacaine  failed 
to  posses?  some  other  properties  of  cocaine,  the  synthesis  of  relat- 
ed compounds  and  their  action  offered  a  problem  of  interest. 

Cocaine  has  not  been  found  to  be  an  ideal  local  anesthetic. 
It  was  not  only  discovered  to  be  toxic  if  improperly  handled  but 
habit  forming  properties  were  noted.     Yet  cocaine  was  found  to  be 
about  sixteen  times  as  effective  as  novacaine  when  used  on  the  muc- 
ous membrane. 

The  question  arose,  v/hat  particular  group  or  groups  and 
their  arrangement  might  be  responsible  for  these  properties  of 
cocaine.     If  this  knowledge  was  ascertained,  then  there  was  hope  of 
synthesizing  a  compound  having  the  desirable  qualities  of  both  co- 
caine and  novacaine. 

It  has  been  pointed  cut^"  that  cocaine 

CKo  CH  —  CH-COOCH3 

[  I  I 

N-CH3  CH00C-C3H5 

CH2   CH  CH3 

may  owe  to  some  extent  its  pharmacological  action  to  the  presence 
of  an  acylated  hydroxy!  group  in  the  *V  position  with  regard  to  the 
nitrogen  atom. 

The  tri -methyl en 3  homologue  of  novacaine  has  been  synthe- 
sized and  its  anesthetic  action  found  to  be  about  the  same,  although 


1?. 

it  is  more  toxic  than  procaine. 

In  addition  to  the      acylatsd  hydro xyl  group,  cocaine  was 
seen  to  differ  nlso  in  the  fact  that  it  had  a  carboxy  ester  group. 

With  these  observations  on  the  structure  of  cocaine  in 
mind  this  work  was  undertaken  with  the  object  of  synthesizing  a  com- 
pound which  was  to  be  different  from  novaoaine  only  in  the  substitu- 
tion of  an  acetic  ester  group  for  one  of  the  ethyl  groups 

(P)NH^^C00CH2CH3-N(CgH5)CH3C00C3%  and  also  the  synthe- 
sis of  its  homologue  (P)NH2^>C00CH2OT2CH3-^(C2H5).CH2C00C3H5. 

Another  observation  was  that  while  being  strongly  anes- 
thetic novacaine  had  none  of  the  mydriatic  properties  of  cocaine. 
With  the  addition  of  the  acetic  ester  group,  it  was  to  some  measure 
expected  that  these  new  compounds  mig£it  possess  mydriatic  action. 
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THEORETICAL  PART 


19. 

Discussion      of  Methods. 

Three  methods  presented  themselves  fcr  the  synthesis  of 
the  p-ethyl  Alycocoll  ester  of  the  ethyl  ester  of  p-nitro  benzoic 
acid:   (l)  The  preparation  cf  ethyl  grlycocoll  ester  and  then  its  con- 
densation first  with  ethylene  chlorohydrin  and  finally  witla  p-nitro 
henzovl  chloride. 

C^HHCHgCOOCgHg  +CI-CH3CH3OH  — *    H-  CH2-C00C2H5    +  HG1 

CHpCHpOH 

C3H5    C0H5 

A~7"o-000C2H5  +  N02<Z>C0C1  — >    ft-  CH2-C00C2H5  +  HC1 

CHrCHj-W  "  CH2CH208C-O'T°2 

(2)  Condensation  of  p-nitro  benzoyl  chloride  first  v?ith  ethylene 
chlorohydrin  and  this  p  chlcr  ethyl  ester  of  p-nitro  benzoic  acid 
with  ethyl  jlycocoll  eater. 

N02^>GCC1+  T--'T-C"o-Cl  — »  TTC2<C>C^rvC'-ToCH2Cl  tHCl 

CoHc 

N09C3000CH2CH«C1  +  C«HcNHCH9COOCoHk  — *     f =-^CH«COOCoHk    +  Hc* 

(3)  By  the  con i ens at ion  of  p  chlor  ethyl  e3ter  of  p-nitro  benzoic 
acid  with  ilycocoll  ester  and  then  treatment  -nth  ethyl  iodide  to 
^ive  the  tertiary  amine  desires. 

'I02Ocooc:T2CH2C1  "l':?Tr2"C~T2~COnc2H5~*  V  CHa-C00CpjH5  -t-  HC1 


CHg-CHgOOC^-NOg 

H  (J2H5 
9-CH2-C00C2H5  +  G0H5I   >  H-CHo-COOCgHs  4-  HI 

CH3-CH3-OOO-  O  ::o3  C-T2-rTT3-noc-<^>  no2 

These  methods  were  tried  and  not  found  successful.  (l)This 
synthesis  failed  for  the  reason  that  in  the  condensation  of  the 
chlcrhylrin  and  ethyl  ilycocoll  ester  no  constant  boiling  product 
could  be  i3cl3ted  in  sufficient  quantities  to  even  analyze.  (2)Here 


a  reaction  between  the  p  chlor  ethyl  ester  of  p-nitro  benzoic  acid 
and  ethyl  ^lycocoll  ester  took  place  only  at  high  temperatures  and 
gave  no  product  that  could  be  isolated.   (3)  The  p  chlor  ethyl  ester 
of  p-nitro  benzoic  acid  gave  no  condensation  product  with  rrlycocoll 
est  er . 


31. 

I.  Preparation  of  Methylene  Amino  Iceto  Nitrile. 

The  method  used  was  that  of  Klages  .  Although  the  direc- 
tions called  for  KCn,  the  yields  were  found  to  be  just  as  rood  -'hen 
an  equivalent  amount  of  ITaCN  was  used. 

II.  Preparation  of  C-Iycocoll  ?st er  Hydrochloride . 

o 

Again  following  K%lgee  directions    excellent  results  were 

obtained. 

III.  Preparation  of  C-lvcocoll  Ester. 

0-lycocoll  ester  was  obtained  from  its  hydrochloride  as 
•i 

described  by  2.  Fischer  .     It  was  found  to  be  very  unstable  and  on 
standing  for  a  few  hours  readily  changed  into  a  -.mite  crystalline 
mass  - 


IV.  Preparation  of  Ethyl  (rlycocoll  Ester. 


Ethyl  iodide  (1  mol)  reacts  with  freshly  prepared  glyco- 
coll  ester  to  give  the  hydroiodide  of  the  mono  ethyl  derivative 

is?1 


C3H5I  +  Iffig^-COOCgffg   >  HI-f^Hg-COOCgHg 

The  free  ethyl  glyooooll  e3ter  was  obtained  from  this  in 
almost  identical  manner  as  glycocoll  ester  was  obtained  from  its 
hydrochlori  is. 

V.  Attempted  Condensation  of  Ethyl  Glycoll  E3ter  with  (l) 
Ethylene  Chlorohydrin;   (2)  Trimethylene  Chlorohydrin. 

(l)  Ethylene  chlorohydrin  was  caused  to  react  with  ethyl 
glyooooll  ester  by  heating  on  an  sir  bath.     On  standing"  10  hours, 
white  crystals  were  formed.     Bat  an  attempt  to  obtain  the  desired 
condensation  product  by  treating  with  NaOH  resulted  only  in  an  oily 
liquid  that  could  not  be  obtained  in  large  enough  quantities  to  frac- 
tionally di3til. 


22. 

(2)  When  tri -methyl ene  chlorohydrin  was  used,  a  viscous 
liquid  was  obtained  after  treatment  with  NaOH  and  extraction  with 
ether.     However,  on  distillation,   this  liquid  gave  no  constant  boil- 
ing product  and  much  remained  behind  even  though  at  a  temperature 
of  215°  at  5  ram. 

VI.  Preparation  of  p  Chloro  Ethyl  Ester  of  Para  Nitro  Benzo- 

*  ic  Acid. 

The  only  available  literature  that  could  be  found  were 
German  patents^.     In  working  with  small  amounts,  it  was  found  best 
to  use  an  excess  of  ethylene  chlorohydrin  rather  than  equivalent 
mol  ar  quant  i t  i  es . 

VII.  Attempted  Condensation  of  0  Chloro  Ethyl  Ester  of  Para 
TTitro  Benzoic  Acid  with  (1;  Ethyl  Glycocoll  Ester; 

(2)  Glycocoll  Ester. 

(1)  The  mixture  of  the  two  substances  was  heated  on  a 
water  bath  for  4  hours  and  also  refluxed.     No  product  could  be  cry- 
stallized out  except  the  p  Chlor  Ester. 

(2)  Glycocoll  ester  ?:ives  no  better  results.     After  try- 
ing to  effect  the  condensation  not  only  by  heating  on  water  bath 
and  refluxing  "out  even  in  xylene  solution,  the  only  product  isolat- 
ed was  again  found  to  be  the  B  chlor  ester  of  p-nitro  benzoic  acid. 


33. 


E  IP  1R  I  A  S  N  T  A  L  PART 


24. 

I.  Preparation  of  Methylene  Amino  Aceto  Nitrile  ( CHgSSN—CHg-Cl ) 

In  a  5  1.     round  bottom  flask  were  placed  1  kilogram  of 
KCHO  (40$  Formalin)  and  330  grama  of  finely  divided  MH4C1.     This  mix- 
ture was  stirred  and  at  the  same  time  cooled  by  an  ice-s^lt  bath  to 
+5°.     Then  with  vigorous  agitation  during:  a  period  of  3  hours,  there 
was  added  a  solution  of  440  s:rams  of  ICON  (or  333  grams  of  HaCN)  in 
600  cc.  of  water.     After  one-half  of  the  cyanide  solution  had  been 
added,  250  cc.  of  glacial  acetic  acid  was  run  in  through  a  second 
dropping  funnel.     The  rate  of  addition  was  such  that  all  of  the  acid 
was  added  within  11/2  hours. 

The  NH^Cl  dissolved  completely  during  the  operation  and 
gradually  m .ethylene  amine  aceto  nitrile  separated  in  white  crystals. 
The  mixture  was  stirred  2  hours   r.ore.     The  crystalline  maaa  was 
filtered  off  and  v;ashed  a  few  times  with  water.     Care  was  taken  to 
keep  the  temperature  less  than  15°  during  the  whole  of  the  stirring. 

Yield  250-300  grams.     Average  60$  of  theory. 

M.P.   found  to  be  127-139°.     Literature  gave  128-129°. 

II.  Preparation  of  Qlycocoll  Ester  Hy drohydrochlor id e. 

58  grams  of  ( CHg^T-OHg-CTTk    ^ere  placed  in  a  3    1.  round 
bottom  flask.     First  870  cc.  of  95<  C3H5OH  was  added,  then  500  cc. 
of  absolute  C0H5OH  which  had  been  saturated  with  dry  HCi  gaa.  This 
mixture  was  refluxed  on  water  bath  for  1  hour  and  then  filtered  hot 
from  separated  TIH4C1  and  allowed  to  crystallize.     '!.P.  found  138-141°, 
Given  in  literature  144°.     Yield  120  grama,  90fc  of  theory. 

III.  Preparation  of  Olycoccll  T3t3r. 

50  grama  HClMHo. CH2-COOC3H5  was  covered  with  25  cc.  of  H20. 
(only  partially  dissolved)  and  a  l?yer  of  100  cc.  of  ether  uas  added. 


25. 

With  strong  coding  40  cc.  of  33$  NaOH  was  poured  in  slowly  after 
which  enough  K2CO3  was  added  that  the  aqueoiifl  layer  became  a  thick 
paste.     The  ether  extract  was  dried  over  anhydrous  K3CO3  first,  then 
over  3aC.    After  the  ether  wa3  driven  off,  the  residue  was  distilled 
under  diminished  presiure. 

The  yields  were  not  a3  high  as  claimed,  13$  of  low  "boiling 
was  isolated  in  addition  to  a  31$  theoretical  yield  boiling  at  50- 
51°  and  10  mm. 

E.  Fischer  jave  the  yield  as  70$  and  the  b.p.  43-44°  at 

11  mm. 

IV.  Pr eparation  of  Ethyl  Olycocoll  vst er . 

To  33  grram3  (1  mol)  of  freshly  distilled  ::lycocoll  ester 
wa3  added  50.8  gr^ms  (1  mol)  of  C2TT5I.     The  flask  was  shaken  =md 
Within  a  few  minutes  much  heat  was  liberated  which  necessitated 
cooling;  the  flask  from  time  to  time.     On  st?ndin?r  for  a  period  of 

12  to  15  hours,  the  liquid  turned  to  a  solid  mess  of  yellowish  cry- 
stals. 

To  free  ethyl  ^lycocoll  ester  from  its  hydroiodide,  the 

crystals  were  mixed  with  20  cc.   of  water  and  a  l^yer  of  150  cc.  of 

ether  added.     Now  with  simultaneous  strong  cooling,  there  was  added 

50  cc.  of  33$  NaOH  after  which  enough  IC?CC3  to  form  a  thick  pa.3te. 

The  ether  was  poured  off  aft sr  vigorous  shaking.     The  contents  of 

the  flask  were  extracted  2  or  3  times    -.ore  and  the  ether  in  every 

casa  dried  over  anhydrous  K2CO3  for  5  minutes,  then  over  3a0  for  sev- 

al  hours.     The  ether  extract  was  filtered  and  ether  distilled  off. 

0 

The  regaining  liquid  boiled  70-?5    at  13  mm. 

There  was  only  a  trace  of  low-boiliny.     Yield  12  grams. 
Approximately  3C$>  of  theory. 


36. 

Analysis  by  Kieldahl  method  with  a  0.4091  gram  sample 
b-av3  10.10$  IT.     Calculated  for  C^gNH-CHg-CdCgflTg    10.88?  IT. 

V.  Attempted  Condensation  of  "Ethyl  Clycocoll  Ester  with  (l) 
Ethylene  Chlorohydr in,  ~(  2)  Trimethylene  Chlorohydrin. 

(1)  To  3.8  grams  (1  mol)  of  C«H-NH-CHo-C00CoH-  there  waa 

added  4  grama  (1  mol)  of  HO-CHg^s"^*    -  very  alight  amount  of  heat 

waa  generated  rmd  the  mixture  waa  now  refluxed  for  2  hours.  White 

crystals  formed  on  atanding.     These  crystals  were  treated  with  NaOH 

and  extracted  with  ether.    After  the  ether  waa  driven  off,  only  a 

o 

few  drops  of  oily  substance  remained, moat  of  which  boiled  110-115 
at  12  mm. 

(3)  11.6  grams  (1  mol)  of  CgETgUH-OHg-COOCgHg  was  slowly 
added  to  8.2  grama  (1  mol)  of  ClGHgCRgCHgOH  as  the  latter  was  being 
refluxed.     After  heating  for  3  hours,  the  contents  of  the  flask 
yielded  upon  addition  of  NaOH  and  extraction  with  ether,  9  grams  of 
a  red  brown  transparent  liquid.     Upon  attempting  to  distil  this 
liquid,  it  was  found  to  boil  from  40°  to  315°  at  5  mm.  with  much  re- 
maining behind  undi stilled  even  at  that  temperature* 

VI.  Preparation  of  ft  Chloro  Ester  of  nara  "itro  Benzoic  Acid 
A  mixture  of  12  grams  of  ^-TTOo-Cg^coCl  and  50  grama  of 

CI CH3CH3OH  was  refluxed  for  1  hours.  After  diatilling  off  the  ex- 
cess ohlorohydrin,  the  remaining  oil  was  crystallized  from  petrol- 

0 

san  ether  which  gave  pale  yellow  crystals.     M.?.  52-54  ,  literature 
records  56°.     The  yield  wa.3  11  grams  or  78$  of  theory. 

VII.  Attempted  Condensation  of  ft  Chloro  Ester  of  Para  Nitro 
Benzoic  Acid  with  (1)  Ethyl  Clycocoll  Eater]   C°)  Clycocoll 
Est  er . 

(1)     1  gram  (1  mol)  of  P-!T02-C6H4C00CH2CH2C1  and  5  grams 


27 
or, 

(1  mol)  of  C2H5^IH-CH2-C00C2H5  were  heated  on  water  oath  for  4  hours. 
ITo  reaction  took  ••lacs.     These  two  compounds  were  refluxed  but  no 
condensation  '.vas  effected. 

(2)  4  grama  (1  mol)  of  ?-TT^2-C6n4-CC00H2CH2Cl  was  added 
to  2  grams  (1  mol)  of  NH3CH3-COOC3E5.     Only  after  strong  heating  did 
any  reaction  take  place  end  then  the  mixture  turned  purple.     No  pro- 
duct could  be  obtained  either  from  this  purple  solution  or  after  re- 
fluxing  the  two  in  a  xylene  solution. 


S  U  M  M  A  R  Y 

kn  attempt  to  prepare  the  p  ethyl  ;;lycocoll  ester  of  the 
ethyl  ester  of  p-nitro  benzole  acid  by  three  different  methods  re- 
sulted unsuccessfully. 

A  search  through  the  literature  revealed  very  good  methods 
for  the  preparation  of  methylene  amino  aceto  nitrile  and  glycocoll 
ester  hyd  r  o  c  hi  o  r  i  d  e . 
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